INTEGRAL and BeppoSAX observations of the neutronstar LMXB 4U 1705-44 have been analysed to deeply investigate the spectral state transitions nature. Its energy spectrum can be described as the sum of one or two blackbody, a 6.4-keV Fe line and a component due to thermal Comptonization. For the first time in this source, we find a strong signature of Compton reflection, presumably due to illumination of the optically-thick accretion disk by the Comptonized spectrum. Detection of two blackbody component in the soft states could originate in the disk and the neutron-star surface, and the Comptonized component arises from a hot inner flow with the seed photons coming from the disk and/or the neutron-star surface. The spectral transitions are shown to be associated with variations in the accretion rate, which changes in turn the temperature of the Comptonizing electrons and the strength of Compton reflection.
INTRODUCTION
4U 1705-44 is a neutron-star low-mass X-ray binary (LMXB) classified as an atoll source [12] . It also shows type-I X-ray bursts [13, 24] and kHz quasi-periodic oscillations [8] . The source shows variability on all time scales, from months down to milliseconds [13, 3, 8, 16] . On long time scales, it displays pronounced luminosityrelated X-ray spectral changes between soft and hard states, as illustrated using data from Rossi X-ray Timing Explorer (RXTE ) [1] . Using a Chandra /HETGS observation, Di Salvo et al. [6] have shown that the iron line is intrinsically broad (FWHM∼1.2 keV), confirming the previous values of FWHM∼1.1 keV [29, 1] . Compton reflection of X-rays, a process studied in detail in the last few decades [15, 30, 14, 18] , takes place when X-rays and γ-rays interact with a cold medium. The X-ray spectrum of Compton reflection has a characteristic shape resulting from photoelectric absorption at low energies and Compton scattering (including its recoil) at higher energies, with a broad hump around 30 keV [19] . Table 1 gives the log of INTEGRAL and BeppoSAX observations of the source. BeppoSAX observed 4U 1705-44 twice, in 2000 August and October. The LECS, MECS and PDS event files and spectra, available from the ASI Scientific Data Center(ASDC), were generated with the Supervised Standard Science Analysis [7] . Both LECS and MECS spectra were accumulated in circular regions of 8 arcmin radius. The PDS spectra were obtained with the background rejection method based on fixed rise time thresholds. Publicly available matrices were used for all the instruments. Spectral fits were performed in the following energy bands: 0.5-3. which the light curves and spectra are extracted individually. Broad-band spectra, ∼5-150 keV, are obtained using data from the high-energy instruments, JEM-X [17] and IBIS [27] . The IBIS and JEM-X data have been processed using the Off-line Scientific Analysis (OSA v. 5.0) software released by the INTEGRAL Science Data Centre (ISDC, [4] ). Data from the Fully Coded field of view only for both instrument have been used (4.5 o and 2.5 o for IBIS and JEM-X, respectively). Spectra were extracted only if the ratio signal-to-noise was > 10.
OBSERVATIONS AND DATA ANALYSIS

SPECTRAL ANALYSIS RESULTS
To determine the parameters driving the spectral state changes, we fit the data with several physical models. Each time a new component is added to the model, the F-test is performed. We assume that an F-test probability of > 95% implies a significative improvement of the fit. We use XSPEC v. 11.3.1. Fig. 1 shows IBIS light curve in the 40-60 keV energy band, where we expect main spectral changes for atoll sources. As it can be seen the source flux has been observed to increase more than 50% on three occasions, during MJD 52712-52718, 52914-52916 and 53044-53060, as showed in Fig. 1 as crosses.
However, we find substantial spectral changes only during the last two intervals. We study the spectral behavior separately in four epochs consisting of the following data:
• 1 st epoch. The BeppoSAX observation performed on MJD 51777 during which the source was in the soft/high state.
• 2 rd epoch. The BeppoSAX observation performed on MJD 51820 during which the source was in the hard/low state.
• 3 rd epoch. The INTEGRAL JEM-X and IBIS observations between MJD 52671 to 53471 but excluding the observations of MJD 52914-52916 and 53044-53060.
• 4 th epoch. The JEM-X and IBIS observations of MJD 52914-52916 and 53044--53060. Gaussian Fe line at 6.4 keV with the width, σ Fe . This spectrum is absorbed by a column density, N H , consistent with that given by Langmeier et al. [13] . Initially, the Fe line centroid energy was let free; however, our fits found it to be always consistent with the neutral-Fe value of 6.4 keV, and hence it has been fixed at that value hereafter. Adding Compton reflection to the fit, using the XSPEC model REFLECT [18] , resulted in a substantial fit improvement for epoch 2, reducing χ 2 /d.o.f. from 510/414 to 500/413. The inclination angle, i, of the reflecting medium has been kept at 63 o (cos i = 0.45), which is consistent with the allowed range found by Di Salvo et al. [6] of i = 55-84
o . The strength of reflection is measured by the solid angle, Ω, subtended by the reflection. The black body temperatures are T BBsof t = 0.58keV and T BBhard = 0.65keV for the soft and hard state respectively. The INTEGRAL data have been fitted with a model similar to that used for the BeppoSAX data. However, since both the energy resolution of JEM-X, ∆E/E ∼ 1 (FWHM) at 6.4 keV is not adequate to study the Fe line properties and the usable JEM-X data are for > 5 keV only, we do not include the line in the present model. The seed soft temperature and the column density are now frozen at their respective values obtained from the BeppoSAX data. Similary to the case of the BeppoSAX data, we add the Compton reflection to the fit, using the XSPEC model REFLECT with i = 63
o . Since the INTE-GRAL energy range could not be reliable in determining the black body temperature at low energy, we fix it at the value obtained from the hard state BeppoSAX data. This procedure is not good for the epoch 3: fixing it at the value obtained from the BeppoSAX soft state data, the fit gives a χ 2 not acceptable (χ 2 / rid ∼ 2), a higher temperature of soft component is required by data (T BB ∼ 2.5keV ). Table 2 and the spectra are shown in Fig. 2 and 3 for BeppoSAX and INTEGRAL , respectively. In the soft/high state the extrapolated model luminosities are L 0.1−200 keV ≃ 4.8 × 10 37 erg s −1 and ≃ 3.2 × 10 37 erg s −1 , for the epochs 1 and 3, respectively, at the distance of 7.4 kpc [11] . Most of the source flux, ∼ 80%, is radiated below 20 keV. In the hard/low state the luminosities are L 0.1−200 keV ≃ 1.5 × 10 37 erg s −1 and ≃ 2.1 × 10 37 erg s −1 , for the epochs 2 and 4, respectively. They are both lower than those in the soft state, in agreement with the usual ranking of the luminosity of these two states, in particular in atoll sources [12, 28, 9] . The electron temperatures are now substantially higher than in the soft state, kT e ∼ 20-50 keV, and the Comptonization component extends above ∼ 100 keV. The seed-photon temperatures are consistent with values typical for neutron-star LMXBs, kT 0 ∼ 0.3-1.5 keV [21] . The black body temperature kT BB2 is high during our soft states, similar high temperatures have been found by Barret & Olive [1] in the soft states RXTE observations. No significant variations of kT 0 or N H have been detected, with our values consistent with previous ones [1, 13] .
CONCLUSIONS
According to our present understanding, the low-energy, black-body component in the soft states originates at both the neutron star surface and the surface of an opticallythick accretion disk. The Comptonization component may arise from a corona above the disk and/or between the disk and the stellar surface. The obtained values of the electron temperature are typical for neutron-star LMXBs, and are lower than those seen in the hard state of blackhole binaries (kT e ∼ 100 keV, e.g., [10, 5, 32] ), confirming the idea the electron temperature could be used as a criterion distinguishing between black-hole and neutronstar binaries [25, 33, 2] . In the two BeppoSAX data sets we have detected a iron line emission which we interpret as K-shell fluorescent emission of the iron in low ionization states. For the first time in this source, we have detected strong signatures of Compton reflection, earlier detected in same of neutron-star LMXBs, e.g., in GS 1826-238 and SLX 1735-269 [2] , 4U 0614+09 [22] , GX 1+4 [23] . The strong iron line detected in the 2 epoch when the reflection is weak indicates iron line intensity and reflection component do not vary together and geometrical factor could be responsible of this behavior. The spectral transitions are accompanied by changes in luminosity, indicating they are driven by variability of the accretion rate, being lower in the hard state and higher in the soft state.
